Objective: To determine how patients with lung cancer value the trade off between the survival benefit of chemotherapy and its toxicities.
Introduction
Lung cancer is a common disease that is difficult to treat successfully. In the United States each year about 178 000 people are diagnosed with lung cancer and about 160 000 die of the disease, making it the leading cause of cancer related mortality. 1 In the United Kingdom the death rate from lung cancer is similarly high, and it is even higher in eastern Europe and Russia. 1 Most patients have non-small cell lung cancer and the majority of them have metastatic disease-either at the time the disease is diagnosed or during the course of their illness. 2 Median survival is only about 4 months in untreated patients with metastatic non-small cell lung cancer. 3 Several meta-analyses concluded that chemotherapy is effective in the treatment of metastatic nonsmall cell lung cancer. [3] [4] [5] The impact of chemotherapy on survival is limited, however; median survival is improved by about 1.5-3 months. 3 4 Based on these data some authors advocate chemotherapy as standard treatment for all patients with metastatic non-small cell lung cancer. 5 Other authors are more cautious in their interpretation in the absence of additional information on quality of life and the informed preferences of patients for the expected effects of treatment. 3 4 Although most patients in the United Kingdom with metastatic non-small cell lung cancer are not considered for cytotoxic chemotherapy, many such patients are in the United States.
Although patient preferences have been systematically examined in breast cancer, 6 little is known about how lung cancer patients value the potential benefits and risks of chemotherapy. Therefore, we assessed the treatment preferences of a group of patients who recently completed a course of chemotherapy for nonsmall cell lung cancer. We determined the minimum survival benefit necessary before they would accept a treatment regimen with its associated toxicity.
Subjects and methods

Subjects
All study subjects had advanced (stage III or IV) non-small cell lung cancer diagnosed histologically and had received at least one cycle of cis-platinum based chemotherapy (with or without radiotherapy).
To ensure that responses were not influenced by recently experienced side effects, subjects were interviewed at least 1 month after completion of chemotherapy. Subjects with known or suspected brain metastases were excluded.
The subjects were recruited from three practice settings: the cancer centre at the Medical University of South Carolina, two department of veteran affairs medical centres (White River Junction, VT and Charleston, SC), and two community office practices (Hilton Head, SC and Charleston, SC).
Interview structure
Each interview followed the same format. Subjects were initially asked five questions about their understanding of treatment options before chemotherapy and their experience during chemotherapy. In addition they were asked to rate their overall quality of life during chemotherapy as either excellent, very good, good, fair, or poor. They were then given three scenarios, each describing the same hypothetical patient: a women with advanced metastatic lung cancer who has been told by her physician that she has an incurable illness and an expected survival without treatment of approximately 4 months. The scenarios were presented in the following order:
Scenario 1: mild toxicity-In this scenario chemotherapy was described as producing mild side effects and as being well tolerated. The side effects lasted several days after the treatment cycle and comprised nausea, fatigue, and occasional diarrhoea. The benefits of treatment were not discussed.
Scenario 2: severe toxicity-In this scenario chemotherapy was described as producing severe side effects and included the potential need for hospitalisation and a 1% chance of death. The side effects lasted several days after the treatment cycle, but were more numerous than in the first scenario: fatigue and weakness, poor appetite, mouth sores, diarrhoea, infection, and fever. Again, the benefits of treatment were not discussed.
Subjects were asked to choose the minimum survival benefit required to accept chemotherapy for the treatment of metastatic lung cancer in these two scenarios. As in previous studies of patient preferences for cancer treatment, a modification of the time trade off approach was used. 7 8 Briefly, after hearing the scenario the subject was asked: "If you were this patient would you agree to this standard treatment if it added 1 week to your life?" If the answer was no the question was repeated substituting 1 month for 1 week. The process was repeated using different survival durations (3 months, 6 months, 12 months, 18 months, and 24 months) until the subject judged the benefit to be of sufficient importance to warrant the side effects.
Scenario 3: supportive care versus chemotherapy-In this scenario the benefit of treatment was made explicit. The hypothetical patient is offered the choice between supportive care (average survival 4 months) and chemotherapy (average survival 7 months). She is told that supportive care addresses a patient's comfort needs (and may include radiation) and that its goal is to alleviate pain and other symptoms associated with cancer. She is told about both the mild and severe side effects of chemotherapy and that her chance of experiencing severe side effects is 20%. After this scenario the subject was asked: "If you were this patient which would you choose, supportive care or chemotherapy?" In addition, subjects were asked: "If you were this patient would you take this treatment if it did not prolong your life but significantly reduced the pain and other symptoms that might be related to your cancer?" Finally, to determine their willingness to be randomised to either supportive care or chemotherapy subjects were asked: "Would you allow a flip of the coin to determine which therapy you would receive?"
Analysis
For scenarios 1 and 2 we recorded the shortest survival duration at which each subject chose chemotherapy. We then constructed a cumulative distribution of the percentage of subjects choosing chemotherapy as a function of the additional survival offered by chemotherapy ( fig 1) .
Because we only provided seven discrete survival categories (1 week, 1, 3, 6, 12, 18, and 24 months) we were unable to determine precisely the survival duration at which each subject was indifferent to the choice presented. To estimate this threshold value for each subject we averaged the longest survival duration for which chemotherapy was rejected with the shortest survival duration for which chemotherapy was accepted. For example, if a subject rejected chemotherapy when offered 6 months' survival benefit and accepted chemotherapy when offered 12 months' survival benefit then the threshold value was 9 months. This survival threshold was used both to characterise patient subgroups (table) and to stratify the proportion choosing best supportive care in scenario 3 ( fig 2) . Three subjects rejected chemotherapy even when offered 24 months survival benefit in the mild toxicity scenario (scenario 1), as did six subjects in the severe toxicity scenario (scenario 2). Because we did not ask about periods longer than 24 months we do not have the survival duration for which chemotherapy is acceptable in these individuals, and thus we are unable to estimate the threshold value. For the purposes of the statistical tests we arbitrarily assigned 24 months as the threshold value for these patients.
We used the Kruskal-Wallis test for the two nominal subgroups (sex, treatment setting) and the non- parametric test of trend for the two ordered subgroups (age, quality of life), to compare median survival thresholds (scenarios 1 and 2) across patient subgroups. We used the 2 test for the nominal subgroups and 2 test of trend for the ordered subgroups (including the subgroups in fig 2) for differences across patient subgroups in scenario 3. All analyses were performed with stata 4.0 (College Station, TX).
Results
The 81 patients, all of whom had received chemotherapy for their lung cancer, agreed to discuss and therefore reconsider decisions for various survival durations. Although a few patients found the process difficult, all patients who started the survey were able to finish it. Generally we were able to solicit the responses to the three scenarios in less than 20 minutes per patient although longer discussions often ensued. Figure 1 shows the treatment preferences for the 81 patients in the scenarios including side effects: mild toxicity (scenario 1) and severe toxicity (scenario 2). The figure is a cumulative distribution of the percentage of patients choosing chemotherapy as a function of the survival benefit offered. As expected, for any given level of survival a higher proportion of patients chose chemotherapy in the mild toxicity scenario.
Most surprising was the heterogeneity of the expressed preferences. In the setting of severe toxicity, for example, five (6%) patients would choose chemotherapy for only 1 week's survival benefit while nine (11%) would not choose the treatment even when offered 24 months' survival benefit. In both scenarios, however, less than half the patients would choose chemotherapy given the best guess of benefit-3 months' additional survival.
The table details the responses to the three scenarios and considers various patient subgroups. Overall, the median survival threshold for accepting chemotherapy was 4.5 months for mild toxicity and 9 months for severe toxicity. As might be expected, elderly patients tended to demand greater benefit before accepting chemotherapy-a trend which was significant when severe toxicity was presented. Sex and treatment setting had little relation to these thresholds. There was, however, a significant trend with self assessed quality of life during chemotherapy: patients reporting lower quality of life during chemotherapy had higher thresholds for accepting chemotherapy.
When offered the choice between supportive care and chemotherapy (scenario 3), only 18 (22%) patients chose chemotherapy. Figure 2 displays their responses stratified by the survival threshold imputed from scenario 2. As expected, patients with lower survival thresholds in scenario 2 were more likely to choose chemotherapy when offered a direct choice. Although only 18 (22%) subjects chose chemotherapy for 3 months' improvement in survival the majority (n = 55, 68%) would choose chemotherapy if it substantially reduced symptoms without prolonging life.
The patients had strong views on chemotherapy. One patient who chose chemotherapy for only 1 week's survival benefit theorised that the cure for lung cancer could be discovered during that week-he wouldn't want to miss the opportunity to be cured, however remote. Conversely, a second patient who did not choose chemotherapy even when offered 24 months' survival benefit said that she had lived a full and productive life and would not want anything to interfere with the quality of time she had left. The resolve of these patients was also evidenced by our finding that only 14 (17%) were willing to be randomised between supportive care and chemotherapy.
Discussion
Patients previously treated with chemotherapy vary considerably in their attitudes towards this treatment for advanced lung cancer. For some patients, even 2 years' survival benefit did not constitute a fair trade off for the toxicities associated with chemotherapy. Other patients required very little, if any, increase in survival for chemotherapy to seem worthwhile. Most patients, however, expected more in return from chemotherapy than the best estimate of 3 months' survival benefit. Furthermore, when given the choice between chemotherapy and supportive care only a quarter of patients would choose chemotherapy if its benefit was only to prolong survival. These results seem at odds with the care these patients previously received. All patients were treated with chemotherapy so why would only a quarter of them make the same decision again? This disparity may reflect either problems with our method for assessing patient preferences or problems in the initial decision making process.
How patient preferences are assessed clearly matters. Several methods are available for assessing patient preferences, including the time trade off and standard gamble. 9 Although it is clear that different methods will often yield different results, [10] [11] [12] it is less clear if any method accurately captures the patients' real attitudes toward different outcomes. 13 We did not use the classic time trade off technique and our scenarios were not designed to elicit formal patient utilities for discrete health states. Rather, the scenarios were designed to be easily understood. We wanted to approximate what patients with metastatic lung cancer might be told by their physician and to allow a simple expression of their treatment preference. It is possible that our results would be different had we used a different method.
We are confident, however, that our approach for assessing patients' attitudes towards the trade off between survival and toxicity was at least understood by the patients. The patients' responses were consistent. Each patient's survival threshold either remained stable or increased as the toxicity of treatment increased. In other words, no patient chose chemotherapy in scenario 2 (severe toxicity) for less survival time than they did in scenario 1 (mild toxicity). And although patients may have not understood in scenario 3 that chemotherapy can include the services of supportive care there was a direct relation between the survival thresholds imputed from the first two scenarios and the choice of treatment in scenario 3.
The correct units for expressing the benefits of treatment may also matter. In our scenarios the benefits were expressed as an average gain in survival. And while it is true that for most patients chemotherapy improves survival in metastatic nonsmall cell lung cancer by no more than several months in the majority of patients, the use of averages may hide the fact that a few patients may benefit substantially. Since the framing of benefits can have important consequences on the choice of treatment 14 it is possible that if we expressed the benefits of treatment differently we would have got different results. Whether the expression of a small chance of a big gain would have meaningfully changed our results is the subject of future investigation.
There may be other information besides toxicity, survival, and quality of life that patients with terminal illnesses consider important when thinking about complex decisions. For example, fear of alienating family members or acting to maximise the chance of reaching some future landmark event (for example, a son or daughter's wedding) may overshadow quantitative estimates of survival. These types of considerations are not easily dealt with in our scenario based decision making.
There may also be problems in the initial decision making process. Firstly, patients may have been unaware that there was a choice between supportive care and treatment with chemotherapy. Only a quarter of our subjects could recall having supportive care discussed as an option when they were originally diagnosed with advanced lung cancer. Secondly, it is possible that the patients were not properly informed about the risks and survival benefits of chemotherapy-either because the benefits of chemotherapy were portrayed as overly optimistic or because patients misunderstood or chose to ignore information about the expected size of the survival benefit. We did not, however, interview patients at the time of the initial decision. Had we done so our results may have been different. 15 Alternatively our results may simply reflect the patients' recent experience with chemotherapy-"knowing what I know now, I wouldn't make the same choice."
Implications
Our results have several important implications. The finding that most patients would not choose chemotherapy for a survival benefit of 3 months suggests that from the patient's perspective best supportive care is a realistic treatment option worthy of discussion. Yet there was also striking variation in the patients' willingness to accept cancer treatment that was potentially toxic. This finding, which has been seen in similar studies, 8 15 16 reinforces the notion that for patients there is no right or wrong answer. When different patients value alternative treatment options differently, clinical rules or protocols based on average preferences will not be effective in helping patients select the treatment they actually want. 13 And while guidelines may be useful tools for synthesising the scientific evidence used to formulate clinical decisions they cannot obviate the need for good compassionate clinical decision making that is responsive to patients' values.
But patients also care about more than survival when faced with difficult choices. Although most of the patients who participated in this study would not choose chemotherapy for a survival benefit of 3 months the majority would if it improved the symptoms of their cancer. Adequately informing patients about the benefits of chemotherapy therefore requires better information about the impact of chemotherapy, compared with an untreated control group, on the quality of life of patients with advanced lung cancer. It also requires a better understanding of what other information is important to patients facing these types of decisions.
Conclusion
In 1997, between 80 000 and 100 000 patients in the United States will have to decide about having chemotherapy for the treatment of advanced non-small cell lung cancer. Because the survival benefit is modest and the toxicities real, the decision is extremely difficult. Choosing the proper treatment for cancer patients requires that they are fully aware of the merits of chemotherapy. Our results suggest that some patients may not be getting what they want.
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